Abstract
Background
In the mid-1990s, World Health Organization (WHO) developed and recommended directly observed treatment, short course (DOTS) for the treatment of TB. The DOTS strategy encompasses political and administrative commitment, case detection primarily by microscopic examination of sputum of patients presented to health facilities, standardized short course chemotherapy given under direct observation, adequate supply of good quality drugs and systematic monitoring for every patient diagnosed [1] . The DOTS has been considered as a cornerstone and efficacious for better treatment adherence of TB control programme in developing countries [2] [3] [4] . Moreover, DOTS is perceived to be associated with decreased probability of acquiring and transmitting drug resistance [5] , and improved treatment success rate [6] .
However, DOTS has been criticized to pose an economic and social burden to patients and to the health facilities [7] . Its approach, particularly daily observation of patients with TB at health facilities while taking the treatment is exposing the majority of patients with TB for catastrophic cost especially in developing countries [8] [9] [10] [11] .
Patient-centered TB (PC-TB) care is associated with better treatment adherence, improved patient outcome and quality of life of patients with TB [12] . In cognizant of the PCC benefits, post 2015 TB care delivery approach recommends integrated PCC as a pillar for TB control activities together with other two pillars. These pillars are expected to support the TB control activities in making a world free of TB, zero death, disease and suffering due to TB in 2035 [13] .
Although there is no universally accepted patient-centered care (PCC) model for TB treatment, different scholars proposed and tested different components of PCC as a PC-TB care model. Tested PCC components as PC-TB care were task shifting from health facilities to the community [14] , treatment supporter choice provision either health care provider (HCP) or family member [15] and power sharing between the HCPs and patients with TB [16] . Task shifting to the community was equally effective and efficient as DOTS at health facilities [14] . In addition, task shifting to the community health workers improved access, service utilization and routine TB recording and reporting systems [17] . Provision of treatment supporter choices to the patient and empowering patients brought a significant improvement in TB treatment outcome and decreased internalized stigma [14] . However, the DOTS patient centeredness has not been studied well, particularly, using overarched model that considers a wide range of perceived factors for provision of PC-TB care. Therefore, the study aimed to determine the level of patient centeredness and associated factors with the DOTS strategy using WHO people centered health care policy framework in Addis Ababa Ethiopia.
Materials and methods Setting
The study carried out in Addis Ababa, a capital city of Ethiopia, from September 2015 to November 2015. The Addis Ababa's population size, administrative structure and its TB care provision system have been reported elsewhere in detail [18] . At the time of the study period, 121 health facilities were providing TB treatment with DOTS. The 121 health facilities were listed and categorized into government, private for profit and non-government not for profit. Among categorized health facilities, by rule of thumb, approximately 25% of the health facilities from each category was randomly selected by lottery method. A total of 30 study health facilities were selected (Table 1) .
Before starting data collection ethical clearance was obtained from Institutional Research and Higher Degrees committee from the University of South Africa. In addition, Addis Ababa experts. The samples size, 605 patients with TB who were on follow-up of TB care, was determined based on single population proportion formula. The assumptions for determining the sample size were a) 50% of patients with TB expected to receive PC-TB care, b) 0.05 error allowance, c) 1.96 two-sided critical value for 95% confidence level and 0.05 level of perceived PC-TB care significance, d) 1.5 for design effect compensation and e) 5% contingency for nonresponse rate.
The WHO people centred health care policy framework adopted interviewer-administered questionnaire was used to determine DOTS patient centeredness for patients with TB who were in follow-up [19] .
The interviewer-administered questionnaire was prepared in English then translated in to Amharic (the official and local language of Addis Ababa). The questionnaire had two parts: the socio demographic characteristics and 65 patient centeredness measuring items. The 65 items were categorised into four dimensions: TB Care Delivery System, Health Care Organization (HCO), HCP and patient, family and community dimension. All the 65 measuring items were measured by 5-point Likert scales ranging from strongly disagree to strongly agree. The scores were ranged from 1 to 5 to strongly disagree to strongly agree, respectively for positively worded items and inversely for negatively worded items. The questionnaire was administered by 10 Data Collectors who trained on the questionnaire and ethical principles of human subject involved researches. The data collection processes was supervised by the principal researcher and two supervisors.
Telephonic-interview with 25 randomly selected persons lost to follow-up from TB care and 3 focus group discussions (FGDs) with conveniently selected 23 TB experts were carried out. The telephonic-interview and FGDs were facilitated in Amharic based on prepared leading questions. The principal researcher carried out the telephonic-interviews while the principal researcher and research assistant facilitated the FGDs.
Quantitative data analysis
The quantitative data were analyzed using Statistical Package for Social Science (SPSS) version 21.0 for Windows (Chicago, IL, USA). The variables described in frequency distribution, percentage, central tendency and dispersion such as standard deviation, range and confidence intervals. The overall and each dimension Likert scale measuring items Cronbach's alpha were measured during pilot and actual data analysis (Table 2) .
To determine the proportion of patients with TB who received PC-TB care, the five Likert scales were adjusted into a 0-to-100 scale by utilizing a Likert's transformation formula [20] . The respondents who score above the mean of adjusted score were considered as received PCC with DOTS.
Logistic regression was used to identify the subset of measured independent variables association with received PC-TB care. The independent variables were used based on direct response of the respondents, except average monthly family income. Average monthly family income dichotomized into two based on the mean family-income value. Those respondents who had above the mean of the average of monthly family income considered as "less-poor" whereas respondents who had below and equal to the mean of average monthly income regarded as "poor''. To determine the presence of association between variables, p value, Chisquare and Adjusted Odd ratios (AOR) were used where appropriate [21] .
Qualitative data analysis
The qualitative data analysis was carried out by the researcher and a public health specialist, an expert in qualitative research methodology, independently to create codes, categories and identify themes. Collected field notes and audios in Amharic language were translated and transcribed verbatim into English by the researcher and research assistant. The collected data were compiled, transcribed and emerging ideas were listed without strict sequences. Then codes, categories and sub-categories for the listed ideas were created. Recoding was done when necessary. Drawing lines were used to relate the categories, then after themes were generated. Finally, a consensus meeting between the researcher and the public health specialist was held.
In the meeting the categories and themes identified were compared, revised and then agreed themes were used as research findings for the study.
Triangulation
Each set of data extracted using an interviewer-administered questionnaire, in-telephonicinterviews and FGDs were separately analyzed. The findings of each set of data were critically observed to assess either the set of findings is convergent or divergent and triangulated at an interpretive level to complement the weakness of one source of data over the other [22] .
Result

Study groups compositions
The study included three set of study population groups: patients with TB who were attending for TB treatment, persons lost to follow-up from TB treatment and TB experts. Among 605 patients with TB, 601(99%) patients were consented to participate in the study. Of which 336 (56%) were male participants. Five hundred one (83%) were new patients with TB (Table 3) . Twenty-one percent of patients with TB were 18-24 years of age, 36% were 35-44 years of age, 25% were 35-44 years old, 10% were 45-54 years old 5% were 55-64 years old and only 3% were above 65 years old. While among 23 TB experts, 35% of TB experts' age were between 20-30 years, 13% were 31-40 years, 44% were 41-50 years and 7% were 51-60 years. The average monthly family income of patients with TB was $115 (SD = $97). The average monthly income across type of TB is described in Table 4 .
The majority 511 (85%) of the respondents were urban residents, of these 228 (46.6%) were smear (+) patients with PTB (Table 5) . Among 25 persons lost to follow-up, 15 (58%) were male. Median age of persons lost to follow-up was 30 (Range = 27 years). Among 19 fully responded persons lost to follow-up, 7 (37%) of them attended first cycle primary school (grade 1-4), 6 (32%) of them attended second cycle primary school (grade 5-8), 4 (21%) of them attended secondary school (grade 9-12) and 2 (10%) of them had no formal education.
Among 23 FGD participants, 15 (65%) were male and the least TB related work experiences of the participant was 2 years (Table 6 ).
Patient centeredness of DOTS for patients with TB
Patient, family and community concern dimension items mean score was 3.27 (SD = 0.59). Each measuring items frequency, mean score and SD are presented in Table 7 .
The HCP concerned dimension mean score was 3.72 (SD = 0.49). The lowest mean score 2.68 (SD = 1.24) among the HCPs' dimension measuring item was concern of HCPs to discuss on financial issue of patients with TB. The detail means score of each items are depicted in Table 8 .
The total mean score of HCO concerned dimension is 2.7 (SD = 0.42), frequency, percentage and mean score of each HCO concerned items are described in Table 9 .
DOTS service delivery system total mean score was 3.62 (SD = 0.52). The highest mean score in DOTS service delivery system on TB care service integration with HIV/ART services was 3.96 (SD = 0.92). The DOTS service delivery system measuring items frequency, percentage and mean scores are described in the Table 10 .
The overall mean score of the 65 measuring items in the framework was 3.44 (SD = 0.44). The mean score of dimensions are dipcted in Fig 1. Over all adjusted mean score of PCC with DOTS was 60 (SD = 11), 40% of the respondent's score was below the mean, did not perceive as they received PC-TB care. Factors associated with PCC of DOTS Gender, age, educational level, occupation, experience, presence of symptoms, treatment supporter type and perceived good communication had significant association with perceived PCC with DOTS. However, after adjusting the confounders in multiple logistic regression with the model fitness, Hosmer and Lemeshow test X 2 = 12.939, df = 8 and p = 0.114; gender, communication and type of treatment supporter type had association with perceived PCC with DOTS. The detail logistic regression analysis outcome is presented in Table 11 .
TB experts' perception of DOTS patient centeredness TB experts view on patient centeredness of DOTS was related with patient preferences, treatment supporter and DOTS delivery system. Patient preferences. Keeping preferences of patients with TB repeatedly raised issues in the discussion. It was declared as keeping preference of patients with TB existed only in "principle" and depends on HCPs personal inspiration. In principle, after diagnosed patients as they have TB, provision of place of choices for patients with TB to decide where they can follow their treatments is stated. However, the sturdy advice to patients to choose a nearby health facility rather than which they prefer is highly practiced. The TB experts explained the provision of choices where to follow the treatment as: "Soon after a patient is diagnosed for TB, the patient is asked for a place of preference where to follow a treatment." However, the TB experts mentioned that patients with TB prefer to go to well-known facilities, which have already treated a lot of patients before, rather than going to the nearby health facility. Selecting famous health facilities were reported to cause work imbalance among district health centres. As a result, HCPs insist patients with TB not to select such facilities. The TB experts explained that the patients with TB case load imbalance occurrence across the facilities and influence to choose as: "Some district health centers are bearing high number of patients with TB to provide TB treatment." TB experts explained that, although time adjustment have been existed in health centers where there are highly motivated HCPs are practicing, starting DOTS service provision early in the morning at 7:30 am, earlier than an official starting working hour of Ethiopia, was helpful toward keeping time preferences of patients with TB. The time adjustment enables some of patients with TB to take-in their TB drugs and go to their work. Besides, with HCPs personal initiation, provision of TB treatment at home bases for seriously ill patients with TB was reflected in the discussion. The verbatim explanation of extra motivated HCPs support to keep patients with TB preferences in the discussion was as: Table 9 . HCOs concerned measuring items mean score (N = 601).
HCO
Strongly disagree f (%)
Disagree f (%)
Neutral f (%)
Agree f (%) "There are highly motivated HCPs who start TB treatment provision early in the morning and deliver the treatment at home in personal initiation."
Strongly agree f (%)
Mean
TB experts mentioned that there were many preference requests and change of preference of patients with TB through time. Patients with TB preference usually change from what they have preferred primarily, after two weeks or so of treatment time. As a result, TB experts reflected that keeping all the preferences of patients with TB is difficult with the current TB-DOTS service delivery direction. The following sentence was forwarded about keeping the preferences of patients with TB as: "Considering all patients' preference throughout the entire process of treatment will jeopardize the applicability of the DOTS service." Treatment supporter. TB experts explained that the treatment supporter can be a family member of patients with TB or anybody who is living in close relationship with the patients. 
Patient centeredness of DOTS
The patients with TB usually get counselled on the importance of treatment supporter and obliged to bring a treatment supporter before the start of treatment. However, some patients with TB get difficulties to choose and bring the treatment supporter and are obliged to bring a person that may not support them at all. The TB experts explained that the difficulty of bringing treatment supporter as:
"Some patients bring people that they do not know, who later fail to show up." The treatment supporters' role is to observe the patients with TB while taking in the drugs and reports to the HCPs about the adherence level of the patient. The treatment supporters are also expected to come every week with the patient, for whom they are accounted for, to communicate with the HCPs based on the checklist (treatment supporter card). The roles of the treatment supporter were in line with the recommendation of TB treatment guideline of Ethiopia [23] . However, the roles of treatment supporters were mentioned as it is not feasible in practice. The following verbatim sentences were forwards by the TB experts during the discussion as:
"At the end of the week the patients just tick all the days on treatment supporter card by themselves even without taking the pills. Let alone the treatment supporters, the patients themselves sometimes have to go and ask for the pills from other patients as they could not make it to the health institution.'' 
The TB experts also agreed that using the treatment supporter and treatment supporter cards may not objectively indicate whether the patients with TB were adherent with TB treatments. As long as daily record of treatment supporter card requires daily observation of the patient, treatment supporter may rely on and trust the patients information and fill the treatment supporter card. The participants explained the treatment supporter roles and treatment supporter card weak contribution for adherence with TB treatment by the TB expert as: "I don't think treatment supporter and treatment supporter card are working well." DOTS service delivery system. The TB experts explained that at the initiation of the treatment process patient discusses with HCPs to start the treatment follow-up as in line with the principle of PCC. The discussion includes how long the treatment takes, and do's and do not's of the treatment. Furthermore, information provision and counselling are integral part of the treatment initiation process with DOTS. As a result, the patient reach to informed decision; and most patients with TB agree to follow their treatment at health facility at which their TB was identified. If they do not need to follow, referral will be written for those who choose other facility. The following sentences were forwarded to compare DOTS delivery system with PCC by the TB experts as:
"Obviously the first 15 days are totally patient-centred." "In general DOTS contain some components of a PCC because patients agree on all the preconditions of the treatment at the start and may tell you that from where they are and whether they cannot pursue the treatment anymore at diagnosed facility. If he/she cannot follow at diagnosed facility, referral paper will be written to another clinic near by the patient's destination and choice. However, the rest of the process is more of a guided procedure, not focused on patient's need."
The TB experts explained that the principle of daily observation of patients at health facility in DOTS service delivery is so difficult especially after they started the follow-up, usually after two weeks or so. In addition, the TB experts mentioned that the patients with TB, in contrary to the DOTS principle, usually request to follow their treatment by themselves rather than coming on a daily basis after taking sometime. The TB experts explained how daily observation is difficult with respect to patients with TB as follow: "Usually patients are seen when they exhaust to visit the health centers on a daily basis."
The DOTS delivery system is inflexible to the patients' preference and needs. Hence, the TB experts regarded the DOTS as it is not fully patient-centred. The TB experts explained the DOTS patient centeredness' verbatim as: "We cannot say it is entirely patient-centred."
Persons lost to follow-up's perception on DOTS patient centeredness
In the telephonic-interview with persons lost to follow-up three categories were identified. Identified categories were DOTS delivery system, DOTS service integration and HCP perspectives. DOTS delivery system. Persons lost to follow-up from TB treatment reported that information provision, respect and value provision to patients with TB were reported as less emphasised components in DOTS service delivery.
Information provision Information provided to person lost to follow-up about TB during TB care delivery was very limited and lacked continuity. The information provision about TB at TB care delivery point was expressed by the respondents as: "I have been informed about TB at the first day of the treatment, and then after, no one talked about it and you just swallow the drug and go back." "When I was diagnosed as I have TB, a lot of information about TB was given to me but I forget them since I was in stress by thinking about the illness."
Respect and value The lost to follow-up persons reported that respect and value are not provided during diagnosis and treatment process. However, they explained that they deserve respect and value. The value and the respect might start from simple recognition of the patient as a person who gives much attention about his health and family, and of course as have many responsibilities in other sector. The concern of the respect and values were reflected by the respondents as:
"Do not remind me! One day I had to go as early as possible and told him about ........ but he was treating me as I cannot tell you how."
Another respondent explained as:
"It is hazy to speak about respect and value; sometimes give you much respect another day almost may throw your drug through a window."
DOTS delivery integration.
As the lost to follow-up persons explained the integrated service with TB care was only HIV diagnosis services. Most of the respondents mentioned that as they received HIV testing service. Whereas the respondents strongly suggested that availing other services such as nutrition support, transport and mental health service to be integrated. The persons lost to follow-up explained DOTS service integration and required integration of other services as follows:
"My blood tested for HIV infection, while I was following the TB treatment." "May be I would not default if I had transport availability to go daily." "I got HIV testing service but I would love there was nutrition support for us."
Health care providers (HCPs) related. Some of the persons lost to follow-up explained that the HCPs were not devoted to provide TB care service. In contrary, some of the respondents explained that the HCPs were so keen. The disagreement views of lost to follow-up persons explained as:
"The HCP started writing while I was talking with, even was not willing to see my face and respond." Whereas others persons lost to follow-up explained that the HCPs' compassionated care and support as: "He, the HCP, was so kind while I was tired; even he was the one who holds me up to get into the car at the first week of the treatment."
The majority of the telephonic-interview respondents agreed on less commitment of HCPs to work with patients with TB. The lost to follow-up persons explained that HCPs commitment and psychological support to patients with TB was not consistent among HCPs and across health institutions. The respondents put the level of commitment at two extremes. The extremes are range from holding up the weak patient to getting into the car to turning the face while the patients with TB request or raise an issue. These extremes were explained by a respondent as: "I remember that, the HCP gave me my drugs in the car, almost 50 metres far from TB room." "The HCP was waiting for me until I really combat on to TB room window let alone provision of the drug to a place where I was."
Discussion
The study used overarched WHO health care policy framework to determine the level of patient centeredness of DOTS. As a result, the study indicates that, although feeling across dimensions was not similar, overall perceived PC-TB care is 60% among patients with TB who were on follow-up. Apart from this, none of the lost to follow-up persons perceived as they received PC-TB care. In addition, DOTS is rarely patient-centered in the view of TB experts'. However, in TB control strategy provision of PC-TB care was conceptualized at the introduction of DOTS [24] , emphasized as a required component in stop TB strategy (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) and it is one of the core pillars to end TB epidemic [25] .
The PCC focuses on considering patient's point of view, situations on decision-making process with the patient [26] , empowering people with TB and communities, social support programs, communication and partnership between health sectors and community [27] . The study shows that HCO's dimension, particularly with regard to establishing and strengthening multi-disciplinary TB care teams to patients with TB is limited. However, evidence [26] stated that coordinated multi-disciplinary care services are starting position for delivery of PCC and it helps to avail the health care service in reduced cost. The availability of allied health care services to patients with TB are imperative for patients not only to avail PCC but also to provide health care services with affordable cost [27] , apart from this, the study shows that the availability of allied services for patients with TB are not well integrated with DOTS especially nutritional, spiritual and social supports.
Similar with other scholars [28] [29] [30] , the study shows significant association between feeling of patients as have good communication with HCPs and patient centeredness of DOTS. Patients with TB who feel as they have good communication with HCPs are more likely to receive PCC (AOR = 3.2, 95%CI 1.6, 6.1). Unlike other studies [28] [29] [30] , in this study experience of using health care services does not show significant association with DOTS patient centeredness. In this study perceived PC-TB care received is significantly different between gender; males are less likely to feel as they received PCC [AOR = 0.45, 95% CI 0.3, 0.7] while type of TB, level of education and expectation of patients with TB did not show significant difference to PC-TB care.
Similar with Ahmed et al [31] and Constand et al [32] , the highest mean score reported by patients with TB was prioritizing patients concern and communication of HCPs with patients. Consistently numerous evidence [19, 33, 34] stated that keeping preference of patients with TB is a key component to PC-TB care. However, although the TB treatment guideline of Ethiopia clearly put provision of choices to patients with TB where to follow the treatment either at home, workplace or health facility is possible [23] , patients with TB were following their treatment only at health facilities against many preference request and dynamic need of patients' preferences.
One of the unique feature of DOTS compared to many other disease control strategies is the requirement of treatment supporter who watches and witnesses whether the patient takes in the drug or not and to communicate with HCPs about the patients adherence level accounted for [23] . However, the study identifies that none of treatment supporter, either family or friend, has regular communication with HCPs about the patients with TB they were accounted for. Despite the fact, all patients with TB were obliged to take an individual, who is in charge of them, to health facility to start a treatment. Similar with report in Uganda [35] , DOTS care delivery system in this study is tied with inflexibility to get referral paper once after treatment started. However, taking into account the patients' preferences during referral is essential to address access barriers to treatment adherence and improve treatment outcome. In addition, supplementing the referral system with feedback from recipient facility to referral facility is required to assess and trace barriers related to referral system [36] .
Furthermore, the obligation and detention of patients with TB to take the treatment at home or in the community in the name of "treatment adherence" may lead to the question of "human rights" issue and may reflect a violation of right to health as stated in Article 12.1 -of the International Covenants on economic, social and cultural rights. The extended right not only to timely and appropriate health care but also to the underlying determinants of international health [37] . Rather providing quality and accessible community-based DOTS, or use of mobile-health technologies may replace the role of treatment supporters and reduce lost to follow-up and non-adherent patients with TB [38] .
The community and individual patient's level of knowledge about TB is a suggested requirement to reinforce the PCC. In addition, it is one of the limiting factors to enhance PCC [39] [40] [41] [42] . Despite the fact, the study shows that weak provision of information about TB particularly after the patient started TB treatment is pertinent with DOTS. Consequently, this may hinder to follow the full course of treatment, patient involvement and informed decision [34] .
The study was conducted at governmental and non-governmental health institutions that have been implementing DOTS in Addis Ababa, Ethiopia using overarched framework in quantitative and qualitative approaches. The study included different study groups and described the view of these groups' perceived patient centeredness of DOTS. In addition, the outcome of the study can be generalized to different similar regions and countries at which DOTS is being implemented. However, the use of cross-sectional design to investigate patient centeredness' of DOTS to patients with TB at a point in time may limits the degree to which causal inferences and generalizations.
Conclusion
DOTS is limited to provide comprehensive PC-TB care even if it has fewer components of PCC for patients with TB particularly at the start of the TB treatment. DOTS lack to include many of PCC components such as keeping patients' preferences and treatment supporter choice, provision with respect and value of patient with TB, and integration of allied services such as adequate information provision and counselling, nutritional support, mental health, and transport services. Further, it requires HCPs' commitment, communication skill and strong support to the patient to cope with TB. Hence, a PC-TB care model that considers the important components to provide PC-TB care for patients with TB is required.
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